Scanning electron microscopy of heart muscle freeze-dried from dimethylsulfoxide for simultaneous demonstration of cell morphology and microvascular function.
Scanning electron microscopy was used to examine cryofracture surfaces of ventricular myocardium from glutaraldehyde fixed rat and rabbit hearts subjected to intravascular injection of polymerizing acrylic resin. This allowed simultaneous observation of morphological features of cardiac muscle cells and the functional state of their associated small blood vessels. Because the resin injected to identify capillaries accessible to flow might be soluble in commonly used tissue dehydrating agents, alternative preparation methods using the cryoprotectants dimethylsulfoxide (DMSO) and glycerol were investigated. Provided a high performance backscattered electron detector and simple environmental cell were used to abolish specimen charging and circumvent potential instrument contamination, immersion in 2.82 M DMSO for 12 hr prior to cryofracture and freeze-drying gave the best results. The SEM appearance of specimens dehydrated in this way differed little from that of specimens prepared by ethanol dehydration and freeze-drying or by acetone dehydration and critical-point drying. Tissue shrinkage was 26.5 +/- 9.4%, comparable to that found after standard methods using solvent dehydration and critical-point drying.